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(54) Inkjet recording medium 

(57) The invention provides an inkjet recording medium, comprising a support and an ink receiving layer supported 
on the support. The ink receiving layer comprising a porous hydrophilic polymer. 
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Description 

FIELD OF THE INVENTION 
5 [0001] The present invention relates to an inkjet recording medium (receiver). 
BACKGROUND OF THE INVENTION 

[0002] Inkjet printing is a process in which a stream of ink, preferably in the form of droplets, is ejected at high speed 
10 from nozzles against a medium so as to create an image. 

[0003] Media used for inkjet recording need to be dimensionally stable, absorptive of ink, capable of providing a fixed 
image and compatible with the imaging materials and hardware. 

[0004] Most commercial photo-quality inkjet media can be classified in one of two categories according to whether 
the principal component material forms a layer that is porous or non-porous in nature. Inkjet media having a porous 
is layer are typically formed of inorganic materials with a polymeric binder. When ink is applied to the medium it is absorbed 
into the porous layer by capillary action. The ink is absorbed very quickly, but the open nature of the porous layer can 
contribute to instability of printed images, particularly when the images are exposed to environmental gases such as 
ozone. 

[0005] Inkjet media having a non-porous layer are typically formed of one or more polymeric layers that swell and 
20 absorb applied ink. However, due to limitations of the swelling mechanism, this type of media is slow to absorb the ink, 
but once dry, printed images are often stable when subjected to light and ozone. 

[0006] Japanese Patent application number 20011 62924 in the name of Dainippon Ink and Chemicals, discloses an 
ink receiving layer comprising a porous receiver in which the pores are filled with a hydrophilic polymer. The pores are 
formed by irradiation of the receiver. 
25 [0007] United States Patent application number US2001/0021 726 in the name of James F Brown relates to the use 
of a porous resinous material for retaining biological samples. 

[0008] An inkjet recording medium is required that addresses the problems identified above. 
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SUMMARY OF THE INVENTION 



[0009] According to the present invention, there is provided an inkjet recording medium, comprising a support and 
an ink receiving layer supported on the support. The ink-receiving layer comprises a porous hydrophilic polymer. Any 
suitable swellable polymer may be used as the hydrophilic polymer in the ink-receiving layer. 
[0010] Preferably, the porous hydrophilic polymer includes polyvinyl alcohol. 
35 [0011] Any suitable material may be used as the support. Possible examples include resin-coated paper and film 
base i.e. polyethylene terephthalate (PET). 

ADVANTAGEOUS EFFECT OF THE INVENTION 

40 [001 2] The present invention provides an inkjet media having a porous hydrophilic polymer layer. This enables faster 
absorption of the ink to be achieved compared to a pure non-porous hydrophilic polymer layer, whilst still maintaining 
the image stability that is achieved from a non-porous medium. When compared to a conventional porous medium, 
the medium of the present invention shows significant improvements in image stability. 

[001 3] As will be explained below, one possible method suitableforthe manufacture of media according to the present 
invention, involves the use of blowing agents. By using blowing agents in conjunction with a hydrophilic polymer e.g. 
a swellable hydrophilic polymer, a swellable porous medium is produced. This results in improved absorption of the 
ink and dye within the ink. However, instead of the dye being held in pores which are located in between particles 
(which is the case for traditional porous media) the dye is located within the polymer, thereby improving image stability. 

so BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Examples of the present invention will now be described in detail with reference to the accompanying draw- 
ings, in which: 



Figure 1 is a schematic representation of a section through an inkjet medium according to the present invention; 
Figure 2 is a schematic representation of a section through a conventional non-porous inkjet medium; 
Figure 3 is a scanning electron micrograph through an inkjet medium according to the present invention; and, 
Figure 4 is a scanning electron micrograph through a conventional non-porous inkjet medium; 
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DETAILED DESCRIPTION OF THE INVENTION 

[0015] Figure 1 is a schematic representation of a section through an inkjet medium according to the present inven- 
tion. The medium 2 comprises a support layer 6 : such as resin-coated paper, PET film base, acetate, printing plate or 

5 any other suitable support and a polymeric layer 4 of porous hydrophilic polymer supported thereon. 

[0016] In most cases the hydrophilic polymer will be swellable. However, it is possible that an amount of crosslinker 
such as borax, tetraethyl orthosilicate, 2,3-dihydroxy-1 ,4-dioxane (DHD) or any other suitable crosslinker may be added 
to the polymer to provide an amount of crosslinking to the polymeric layer 4. Any suitable hydrophilic polymer may be 
used in the porous hydrophilic polymer layer including, amongst others, polyvinyl alcohol (PVA). polyethylene oxide 

10 (PEO), polyvinyl pyrrolidone (PVP) and gelatin. 

[0017] Figure 2 shows a schematic representation of a section through a conventional non-porous inkjet medium. 
In this case a non-porous polymeric layer 8 is supported on the support layer 6. 

[0018] A surfactant such as Olin 10G may also be added to the hydrophilic polymer used in the porous hydrophilic 
polymeric layer 6 and serves as a coating aid. Examples of other suitable surfactants include Lodyne S1 00, Zonyl FSN 

15 or any other flouro -surfactant. 

[0019] One possible method for making the material relies on the coating of a support with a solution comprising a 
hydrophilic polymer and a blowing agent, and optionally a surfactant. Such a method is described in detail in our 
copending UK Patent Application entitled "A Method of Making a Material" having the same filing date as the present 
application and having our internal docket number 84594. 

20 [0020] In one example, three layers of solution of a polymer are coated simultaneously onto a support. It is possible 
that the proportion by weight of blowing agent to polymer in the different layers varies. In any one or more of the layers 
the proportion by weight of blowing agent to polymer may be up to about 200%, although typically it would be in an 
amount from about 10% to about 60%, preferably about 30% to about 50%. The proportion by weight of surfactant, 
where present, to solution in the different layers may also vary. Typically, it would be in an amount from about 0.01 % 

25 to about 2.0%, preferably, about 0.01 % to about 1 .0%. In the case where any number of layer(s) of solution of polymer 
are coated, the proportions by weight of blowing agentto polymer and surfactant, where present, to solution may have 
values in the same ranges. 

[0021 ] Figures 3 and 4 show scanning electron micrographs of a section through an inkjet receiver according to the 
present invention and a conventional non-porous polymer inkjet receiver, respectively. As shown schematically in Fig- 
30 ures 1 and 2 bubbles are clearly visible in the polymer layer in Figure 3. 
[0022] The invention is illustrated by the following example. 

EXAMPLE 

35 [0023] An inkjet medium was prepared as follows: 

[0024] Three layers of polymer were coated simultaneously by a bead-coating machine using a conventional slide 
hopper onto a support consisting of a resin-coated paper. Each polymer layer functions as an ink-receiving layer when 
the medium is used for inkjet printing. In this example, each ink-receiving layer comprises polyvinyl alcohol (PVA), 
blowing agents (a total of 50% by weight compared to the mass of PVA per unit area) and an amount of surfactant. 

40 [0025] The ink-receiving layer nearest the resin-coated paper support consisted of 6.1 g/m 2 of PVA, 1 .72 g/m 2 of 
sodium nitrite, 1 .33 g/m 2 of ammonium chloride and 0.212 g/m 2 of Olin 10G surfactant. The middle ink-receiving layer 
consisted of 6.8 g/m 2 of PVA, 1 .92 g/m 2 of sodium nitrite, 1 .48 g/m 2 of ammonium chloride and 0.424 g/m 2 of Olin 1 0G 
surfactant. The top ink-receiving layer consisted of 7.5 g/m 2 of PVA, 2.11 g/m 2 of sodium nitrite, 1 .64 g/m 2 of ammonium 
chloride and 0.636 g/m 2 of Olin 10G surfactant. 

45 [0026] For comparison, a control coating was also prepared at the same time where the layers were identical to 
those described above, except the blowing agents (sodium nitrite and ammonium chloride) were omitted. 
[0027] To initiate the blowing process, the dryers inside the coating track were set to 90°C through which the coated 
supports (used in the preparation of the medium according to the present invention and the control) were passed. As 
shown schematically in Figure 1 , the blowing agents have reacted due to the heat in the dryers causing voids to form 

so and resulting in a foamed polymeric layer. This can be compared to the control coating, shown schematically in Figure 
2, where no voids can be seen. 

[0028] Drytime and image stability were then compared for these two coatings. As an additional comparison, data 
for a commercially available porous medium (Epson Photo Glossy Paper) is also shown. 

[0029] Drytime was evaluated by measuring the density of ink transferred to a piece of plain paper sandwiched to a 
55 printed image immediately after printing. The faster the sample dries the lower the ink density on the plain paper. 
[0030] The following Printer set-up was used: 

Printer: 



3 
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Epson Stylus Photo 870 

Printer Settings: 

Print quality - photo 1440 dpi 
Premium Glossy Photo Paper 

[0031] The results in table 1 show the density of ink transferred during the drytime test. 

Table 1 : 



Density of ink transferred during drytime test. 


Coating 


Density of Ink Transferred 


Foamed Polymer Medium 


0.55 


PVA Control Coating 


0.78 


Epson Glossy Photo Paper 


0.02 



[0032] The data in table 1 show that the foamed polymer medium transfers less ink during the drytime test than the 
PVA control coating does, which indicates that the coating of this invention absorbs the ink quicker As expected, the 
commercially available porous medium, Epson Glossy Photo Paper transfers almost no ink at all due to its porous 
nature. 

[0033] The light stability of the various media were assessed by printing an image, measuring the densities of the 
various colours (choosing a patch that has the density closest to 1 .0) and then subjecting it to high intensity daylight 
(HID, 50 KLux) for a period of 7 days. The same colour patches were then measured again at the end of the 7 day 
period and the loss of density calculated. 
[0034] The light stability results are shown in table 2. 

Table 2: 



Light stability data j 


Ctg 




Cyan 


Magenta 


Black 


Green 


Blue 


Foamed Polymer Medium 


Fresh 


0.846 


1.296 


1.020 


1.066 


1.152 


Faded 


0.822 


1.027 


1.005 


1.061 


1.103 


Delta 


-2.8% 


-20.8% 


-1.5% 


-0.5% 


-4.3% 
















PVA Control 


Fresh 


1.102 


0.920 


1.289 


1.049 


0.940 


Faded 


1.089 


0.772 


1.257 


1.048 


0.906 


Delta 


-1.2% 


-16.1% 


-2.5% 


-0.1% 


-3.6% 
















Epson Glossy Photo 


Fresh 


0.836 


1.377 


1.115 


0.900 


1.405 


Faded 


0.766 


0.962 


0.978 


0.816 


1.225 


Delta 


-8.4% 


-30.1% 


-12.3% 


-9.3% 


-12.8% 



[0035] The following Printer set-up was used: 
Printer: 

Epson Stylus Photo 870 
Printer Settings: 

Print quality - photo 1440 dpi 
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Premium Glossy Photo Paper 

[0036] The data in table 2 show that for the colours measured, the light stability of an image printed onto the foamed 
polymer medium is as good as that achieved from the PVA control and also shows a significant improvement over the 

5 light stability exhibited by a commercially available porous medium (Epson Glossy Photo Paper). 

[0037] The ozone stability of the respective media were then assessed by printing an image, measuring the densities 
of the various colours (choosing a patch that has the density closest to 1 .0) and then subjecting it to ozone (1 ppm) for 
a period of 24 hours. The same colour patches were then measured again at the end of the 24 hour period and the 
loss of density calculated. 

10 [0038] The ozone stability data are shown in table 3. 



Table 3: 



15 



20 



25 



Ozone stability data 


Ctg 




j Cyan 


Magenta 


Black 


Foamed Polymer Medium 


Fresh 


1.021 


0.916 


0.921 


After 24Hrs 


1.085 


0.909 


0.958 


Delta 


+6.3% 


-0.8% 


+4.0% 












PVA Control 


Fresh 


0.986 


1.018 


1.057 


After 24Hrs 


0.953 


1.022 


1.053 


Delta 


-3.4% 


+0.4% 


-0.4% 












Epson Glossy Photo 


Fresh 


0.931 


1.082 


0.811 


After 24Hrs 


0.653 


0.411 


0.496 


Delta 


-29.9% 


-62.0% 


-38.8% 



[0039] In this case, the following printer set up was used: 
35 Printer: 

Kodak PPM 200 
Printer Settings: 

40 

Print quality - high resolution (1200 x 1200 dpi) 
Kodak Premium Paper 

[0040] The data in table 3 show that for the colours measured, the ozone stability of an image printed onto the foamed 
45 polymer medium is as good as that achieved from the PVA control. The data also show a significant improvement over 
the ozone stability for the medium of the present invention over that exhibited by a commercially available porous 
medium (Epson Glossy Photo Paper). 

[0041] From this example, it can be seen that by using a foamed (and therefore voided) polymer layer as an inkjet 
medium, improved drytime can be achieved compared to a non-porous PVA layer. It can also be seen that the image 
so stability from this type of medium is comparable to that of a non-porous medium and shows significant improvement 
in image stability over a traditional porous medium, such as the Epson Glossy Photo Paper. 

Claims 

55 

1 . An inkjet recording medium, comprising: 
a support; and, 
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an ink receiving layer supported on said support, said ink receiving layer comprising a porous hydrophilic 
polymer. 

2. A medium according to claim 1 , in which the porous hydrophilic polymer is swellable. 

5 

3. A medium according to claim 1 , in which said ink receiving layer includes a crosslinker. 

4. A medium according to claim 1 , in which said ink receiving layer includes a surfactant. 

10 5. A medium according to claim 1 , in which the porous hydrophilic polymer includes at least one polymer selected 
from the group consisting of polyvinyl alcohol, polyethylene oxide, polyvinyl pyrrolidone and gelatin. 

6. A medium according to claim 1 , in which the support is made of a material selected from the group consisting of 
resin-coated paper, PET, acetate and printing plate. 

15 

7. A medium according to claim 4, in which the surfactant is a flouro-surfactant. 

8. A medium according to claim 7, in which the surfactant is selected from the group consisting of OLIN 10G, Lodyne 
S 100andZonyl FSN. 

20 

9. A medium according to claim 4, in which the proportion by weight of surfactant to coating solution used in the 
preparation of the medium is in an amountfrom about 0.01 %to about 2.0%, preferably, about 0.01 % to about 1 .0%. 

10. A medium according to claim 1 , the porous hydrophilic polymer being formed by the decomposition of a blowing 
25 agent in a solution of said hydrophilic polymer. 

11. A medium according to claim 10, in which the proportion by weight of blowing agent used in the preparation of 
said medium to hydrophilic polymer is up to about 200%. 

30 12. A medium according to claim 1 1 , in which the proportion by weight of blowing agent used in the preparation of said 
medium to hydrophilic polymer is in an amount from about 1 0% to about 60%, preferably about 30% to about 50%. 
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FIG. 2 



BNSDOCID: <EP 1388609A1 J_> 



7 



EP 1 388 609 A1 




EP 1 388 609 A1 



3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 03 01 5361 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 


X 


EP 1 002 659 A (EASTMAN KODAK CO) 

24 May 2000 (2000-05-24) 

* claims 1-10; examples 1-9 * 


1-5,8 


D21H19/10 
B41M5/00 


X 


US 6 291 127 Bl (GUISTINA ROBERT A ET AL) 
18 Spotpmhpr 7001 f?R01 -09-1fH 
* claim 32 * 


1,2,5,10 




X 


US 2002/045035 Al (N0JIMA TAKAHIK0 ET AL) 
18 April 2002 (2002-04-18) 
* claims 1-21; examples 1-6 * 


1-5 




X 


PATENT ABSTRACTS OF JAPAN 
vol. 010, no. 191 (M-495), 
4 July 1986 (1986-07-04) 
& JP 61 035278 A (CANON INC) , 
19 February 1986 (1986-02-19) 
* abstract * 


1,2,5,10 




X 


EP 0 830 952 A (K0NISHI R0KU PHOTO IND) 


1,2,4-6 






25 March 1998 (1998-03-25) 

* page 1; claims 1-16; examples 1-4 * 


TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 


X 


US 6 245 421 Bl (AURENTY PATRICE M ET AL) 
1? Junp f?Gfll -Gfi-l?l 

lb UUIIC CKfKJX UO Xl J 

* claims 1-16; examples 1-10 * 


1-6,10 


D21H 
B41M 


X 


EP 1 060 901 A (EASTMAN KODAK CO) 
20 December 2000 (2000-12-20) 
* claims 1-10 * 


1-6 




X 


DATABASE WPI 

Derwent Publications Ltd., London, GB; 

AN 2000-110841 
XP002264704 

& JP 11 348416 A (FUJI PHOTO FILM CO LTD), 
21 December 1999 (1999-12-21) 
* the whole document * 

-/-- 


1,2,5 




The present search report has been drawn up for all claims 







Place of search 

MUNICH 



Date of completion of the search 

12 December 2003 



Karlsson, L 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for otr 



& : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 1388609A1_I_> 



9 



EP 1 388 609 A1 



3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 03 01 5361 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



EP 0 747 230 A (TOYO BOSEKI) 
11 December 1996 (1996-12-11) 

* the whole document * 

EP 0 896 883 A (DAICEL CHEN) 
17 February 1999 (1999-02-17) 

* the whole document * 



1-12 



1-12 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



The present search report has been drawn up for all claims 



Place of scare ■> 

MUNICH 



Date of completton of the aearch 

12 December 2003 



Examiner 

Karlsson, L 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant ft taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : techno logical background 
O : non-mitten disclosure 
P : intermediate document 



T : theory or prinofeie underlying the invention 
E : earlier patent document but published on, or 

after the filing date 
D : document cited in the application 
L : document cKed for other reasons 

& : member ot the same patent f amity , corresponding 
document 



BNSDOCID: <EP 1388609A1_I_> 



10 



EP 1 388 609 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 03 01 5361 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

12-12-2003 



Patent document 






Publication 






Patent family 


Publication 


cited in search report 






date 






member(s) 


date 


EP 1002659 


A 


24 


-05-2000 


US 


6020032 


A 


01-02-2000 










DE 


69911144 


Dl 


16-10-2003 










EP 


1002659 A2 


24-05-2000 










JP 


2000153666 A 


06-06-2000 


US 62Q1127 


Bl 


18< 


-09-2001 


CN 


1 ^Q71Q 


A 


13-03-POfl? 










CD 

tr 


1 1 A?A^1 




27-02-2002 










.IP 


lUUlIjojjj 


A 
n 




US 2002045035 


Al 


18- 


-04-2002 


.IP 




A 

n 


05-03-2002 


JP 61035278 


A 


19- 


-02-1986 


NflMF 
tv c 








EP 0830952 


A 


25- 


-03-1998 


IP 
wr 


10086508 


A 


07-04-1998 










FP 
r_ r 


0830952 


A2 


25-03-1998 












6054223 


A 


25-04-2000 


US 6245421 


Bl 


12- 


-06-2001 


DE 


60003788 


Dl 


14-08-2003 










EP 


1152901 


Al 


14-11-2001 










wu 


0046034 


Al 


10-08-2000 












0046035 


Al 




EP 1060901 


A 


20- 


-12-2000 


EP 

u r 


1060901 


A2 


20-12-2000 










JP 


2001030623 


A 


06-02-2001 


JP 11348416 


A 


21- 


•12-1999 


NONE 








EP 0747230 


A 


11- 


-12-1996 


CN 


1142441 


A ,B 


12-02-1997 










DE 


69610664 


Dl 


23-11-2000 










DE 


69610664 


T2 


31-05-2001 | 










EP 


0747230 


A2 


11-12-1996 










JP 


9052434 


A 


25-02-1997 










JP 


2001105726 


A 


17-04-2001 










JP 


2003276322 


A 


30-09-2003 










TW 


453951 


B 


11-09-2001 










US 


6531231 


Bl 


11-03-2003 










US 


5912085 


A 


15-06-1999 










JP 


9052435 


A 


25-02-1997 










JP 


9066665 


A 


11-03-1997 


EP 0896883 


A 


17- 


02-1999 


AT 


234733 T 


15-04-2003 










DE 


69719970 


Dl 


24-04-2003 










DE 


69719970 T2 


28-08-2003 










EP 


0896883 


Al 


17-02-1999 










US 


6465078 


Bl 


15-10-2002 










US 


2002160162 


Al 


31-10-2002 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



EP 1 388 609 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 03 01 5361 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given tor the purpose of information. 

12-12-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 0896883 



CN 1213343 A ,B 

WO 9832612 Al 

JP 10264511 A 



07-04-1999 
30-07-1998 
06-10-1998 



I 

11 

8 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



12 



BNSDOCID: <EP 1388609 A 1_L> 



